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The invention relates to benzylketone phospholipase 
Ai inhibitors, pharmaceutical compositions containing 
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mediated conditions in mammals by administration of a 
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phospholipase A2 inhibitor. These compounds are also 
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BENZYLKETONE PHOSPHOLIPASE A 2 
INHIBITORS 

This is a division of application Ser. No. 07/386,530, 
filed July 28, 1989, now U.S. Pat. No. 4,949,813, which 
is a continuation-in-part of application Ser. No. 
07/126,618, filed Nov. 30, 1987, now abandoned, both 
of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 


Z is H, F, CI, Br, OH, OR*, S(0) m Rl, and R 1 is 

methyl or ethyl, and m is 0 or 2; 
n is 2 to 5; 

X is NH, NR2, O, S(O)^, and R2 is methyl or ethyl, 

and p is 0, 1, or 2; 
R is C6-C25 alkyl, pyridyl, aryl or substituted aryl of 

the formula: 


10 


This invention relates to benzylketones and processes 
for their preparation, pharmaceutical compositions con- 
taining them and pharmaceutical methods using them. 
These compounds have shown activity as inhibitors of 15 
the enzyme phospholipase Aj. They are also intermedi- 
ates in the synthesis of other PLA? inhibitors. 

The important role of phospholipase A2 in the biosyn- 
thesis of prostaglandins and leukotrienes indicates that 
inhibitors of phospholipase A2 may be valuable thera- 20 
peutic agents having wide applicability in inflamma- 
tory, allergic, and other phospholipase A2 mediated 
conditions in mammals. Although some currently avail- 
able anti-inflammatory agents show activity against 
phospholipase A2 or other enzymes of the "arachidonic 25 
acid cascade", there is a continuing need for safer and 
more effective drugs capable of treating inflammatory 
and/or allergic diseases. 

U.S. Pat. No. 4,239,780 (issued to D. P. Wallach on 
Dec. 16, 1980) discloses the use for treating phospholi- 30 
pase A2 mediated conditions of compounds of the for- 
mula: 



35 


R R2 R3 0 

1 ^0\3 _ N ~ CH 2— CR 2— CH 2— C — ^Z)~ 

wherein 

Ri is 4— CI, 4— CF 3 , H, or 2— or 4— CH3; 
R 2 is CH 3 — O— , — CH 2 — OH, or H; 
R 3 is H or CH 3 ; and 
R4isFor CI. 

These compounds and their activities as inhibitors of 
phospholipase A2 are also described in D. P. Wallach 45 compounds of Formula I described above where Ar is 


where 

W is H, F, CI, Br, hexafluoroisopropanol, phenyl, 
Ci-Cis alky], OR 3 , SR 3 , and R 3 is methyl or ethyl; 
or 

R is benzhydryl, phenyl-(4-pyridyl)methyl, or 
C7-C25 alkaryl or substituted alkaryl where the 
substitution is on the aromatic moiety and is F, CI, 
Br, OR 3 , S(0) r R 3 , or C1-C10 alkyl, where R 3 is 
methyl or ethyl, and r is 0, 1, or 2; 
provided that 

a. when X is N — CH3 or N — C2H5, R must be hy- 
droxyhexafluoroisopropylphenyl; 

b. when X is O, n can not be 2; 

c. when X is S(Q) P , W cannot be methyl or ethyl; 

d. when X is NH, R cannot be phenyl, benzyl, 1- 
methylbenzyl, phenethyl, substituted phenylethyl, 
or pyridyl; and 

e. when r is benzhydryl, Z must be F. 
The preferred compounds of this invention are those 


and V. J. R. Brown, Biochemical Pharmacology, 30, 1315 
(1981). 

SUMMARY OF THE INVENTION 

It has been discovered that benzylketones of Formula 50 
I are phospholipase A2 inhibitors and are useful in treat- 
ing inflammation and other phospholipase A2 mediated 
conditions in mammals. It has also been demonstrated 
that compounds of Formula I are useful as pharmaceuti- 


phenyl or substituted, phenyl 


cal and agricultural intermediates. 


R— X— (CH 2 ) n — C— Ar 


where Ar is 


55 


60 


where 

Z is F, CI, OH, OR 1 , SCOW 1 , and Ri is methyl or 

ethyl, and m is 0 or 2; 
n is 2 to 5; 

X is NH or S(0)^ and p is 0 or 2; 
R is C6-C25 alkyl, pyridyl, aryl, or substituted aryl of 
the formula: 


-a, 


where 
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where 

W is H, hexafluoroisopropanol, phenyl, Ci-Cualkyl, 
OR 3 , or SR 3 ; where R 3 is methyl or ethyl; or 

R is 2-naphthalenylethyl, dehydroabietyl, phenyl-(4- 
pyridyl)methyl, 4-methoxyl-naphthalenylmethyl, 
benzyl, 6-methoxy-2-naphthalenylethyl, 1-naph- 
thalenylethyl, 1-naphthalenylmethyl, benzhydryl, 15 
or I-benzyl-4-pyridinyl-ethyI. 
provided that when X is NH, R cannot be pyridyl, and 
R 3 cannot be methyl or ethyl. 

More preferred compounds of the invention are those 
compounds of Formula I described above where 

Ar is phenyl, 4-fluorophenyl, 4-methoxyphenyl, or 20 
4-methyIthiophenyl; 

n is 2 or 3; 

X is NH or S; 

R is 4-(hexafIuoroisopropyl)phenyl, cyclohexane 
methyl, myrtanyl, 2-naphthalenylethyl, 1-naph- 25 
thalenylethyl, 2-methylphenyl, 3-methylphenyl, 
4-methylphenyl, hexyl, heptyl, octyl, decyl, un- 
decyl, dodecylphenyl, tetradecyl, hexyldecyl, oc- 
tadecyl, phenyl-(4-pyridyl)methyl, 4-tert-butylphe- 
nyl, 4-n-butylphenyl, 4-n-hexylphenyl, 4-decylphe- 
nyl, 4dodecylphenyl, 6-methoxy-2-naph- 
thalenylethyl, 4-methoxy-l-naphthalenylmethyl, 
4-biphenylmethyI, dehydroabietyl, or 4-pyridyl; 
2-( 1 -adamantyl)ethyl, 1 -methyl- 1 -( 1-adamantyl)- 
methyl, 35 
provided that when 

X is NH, R cannot be 2-, 3-, or 4-methylphenyl, or 
4-pyridyl. 

The compounds of Formula I that are specifically 
preferred for reasons of biological activity are: 40 

a. l-(4-Fluorophenyl)-3-[(phenyl)(4-pyridyl)me- 
thylamino]-l-propanone Dihydrochloride. 

b. l-(4-Fluorophenyl)-3-(undecylamino)-l-propanone 
Hydrochloride. 

c. l-(4-Fluorophenyl)-3-(decylamino)-l-propanone 45 
Hydrochloride. 

d. 4-([ l,4a-Dim ethyl- 1, 2,3 ,4,4a,9, 10,1 0a-octahydro-7- 
( 1 -methy Iethyl)- 1 -phenanthreny l]-methylaminoJ- 1 - 
(4-fluorophenyI)-l-butanone 4-Methylbenzene sul- 


prostaglandins, leukotrienes, and related compounds. 
These compounds exhibit a remarkably broad spectrum 
of biological activity, and inhibition of their biosynthe- 
sis is recognized as a valuable mechanism for produc- 
5 tion of anti-inflammatory effects. 

Both prostaglandins and leukotrienes are believed to 
have important functions as mediators of inflammation 
and currently available drugs which inhibit their pro- 
10 duction are of significant therapeutic value in man and 
other mammals. Nonsteroidal anti-inflammatory agents 
such as the salicylates act as inhibitors of prostaglandin 
synthesis from arachidonic acid by inhibiting the cy- 
clooxygenases. This inhibition of prostaglandin synthe- 
15 sis is believed to be the basis for many of the therapeutic 
effects of the aspirin-like drugs. The anti-inflammatory 
activity of the glucocorticosteroids, on the other hand, 
is believed to be at least partly due to their ability to 
induce the biosynthesis of a phospholipase A2 inhibitor 
20 protein, thereby diminishing the release of arachidonic 
acid from phospholipids. By decreasing concentrations 
of arachidonic acid, the substrate for the entire arachi- 
donic acid cascade, production of leukotrienes as well 
as prostaglandins can be decreased. 

Many diseases and conditions in man and other mam- 
mals have inflammatory and/or allergic components 
believed to bed mediated by phospholipase A2, e.g., 
rheumatoid arthritis and other rheumatic disorders, 
various collagen diseases, dermatoses, psoriasis, hyper- 
sensitivity and immune reactions, bronchospastic dis- 
eases such as asthma, and disorders of platelet aggrega- 
tion. Because the compounds of this invention have 
shown activity as PLA2 inhibitors, valuable pharmaco- 
logical activity in these and other diseases or conditions 
mediated by the various products of the arachidonic 
acid cascade is to be expected. 


30 


fonate. 

e. 1 -(4-FluorophenyI)-3-([ 1 ,4a-dimethyl-7-( 1 
methylethyl)-l,2,3,4,4a,9,10,10a-octahydro-l- 
phenanthrenyl- 1 -yl}methylamino]- 1 -propanone 
4-Methylbenzene sulfonate. 

f. l-(Fluorophenyl)-4-(3-methylphenylthio)-I-buta- 55 
none. 

g. l-(Fluorophenyl)-4-(4-methylphenylthio> 1-buta- 
none. 

DETAILED DESCRIPTION OF THE ~ 
INVENTION 

The compounds of this invention have demonstrated 
pharmacological activity as inhibitors of the enzyme 
phospholipase A 2 (PLA 2 ). Phospholipase A 2 acts to 
release arachidonic acid from phospholipids. Once re- 65 
leased, arachidonic acid is rapidly metabolized by a 
variety of enzymes of the "arachidonic acid cascade." 
The products of the arachidonic acid cascade include 


SYNTHESIS 

The compounds of this invention can be illustrated by 
Formula I. 


-X— (CH 2 )„— C— Ar 

o 


These compounds can be prepared by alkylating an 
amine (X=NH), alcohol (X=0), or thiol (X = S) with a 
haloalkylphenone or its ketal, or an a, ^-unsaturated 


50 ketone as shown in Equation 1. 


a. R— X— H + HaIo(CH2^C— Ar^ 
O 


Eq.l 


b. R— X— H 4- CH 2 =CH— C— Ar - 


•X-r-CHj^C-Ar 
O 

I 


1. Halo-<CH 2 ^C— Ar 
r OR' 
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Alternatively, when n — 2, the ketone (I) can be pre- 
pared by employing the Mannich Reaction as described 
by F. F. Blicke, Organic Reactions, 1(10), 303 (1942). 
This reaction involves the reaction of a primary amine 
hydrochloride, formaldehyde, and an acetophenone to 5 
give a /3-aminoketone as illustrated in Equation 2. 


R— NH 2 -HCI + H — C — H + Ar— C— CH 3 Et ? H > 


Eq . 2 


10 


R— NH— (CH 2 ) Z — C— Ar 
O 


20 


Compounds of Formula I where X is S(0)p and 
where p is 1 or 2 can be prepared from compounds of 
Formula 1 where X is S by selective oxidation with 
meta-chloroperbenzoic acid at reduced temperatures, 
or OXONE (2KHSO5.KHSO4.K2SO4) respectively. 

When X is NH or the molecule contains an amine, the 
compounds of Formula I may be isolated as the "free 
base" or as pharmaceutically acceptable salts of such 
acids as hydrochloric acid, hydrobromic acid, sulfuric 
acid, phosphoric acid, acetic acid, formic acid, citric 
acid, p-toluenesulfonic acid, or tartaric acid. 

The compounds of Formula I may be isolated as 
asymmetric molecules, or as racemates, or optically 
pure molecules depending on the nature of the starting 
material(s). 

The compounds of the invention and their synthesis 30 
are further illustrated by the following examples. All 
temperatures are in degrees Celsius. Solvent ratios for 
thin-layer chromatography (tic) are by volume. 

EXAMPLE 1 35 


thaleneethylamine hydrochloride (10.4 g, 0.05 mole) 
and refluxed for six hours. The reaction mixture was 
cooled to room temperature, and the resulting crystals 
were collected by filtration, washed with THF, ether, 
and water; and dried to give a tic (chloroform- 
methanol, 9:1) homogeneous title compound (17.2 g, 
96%); mp 208°-210°; IR(nujol): C=0@1675 cm-"; 
NMR(DMSO-d 6 , TMS): 83.20(t } 2H,CH 2 — CO), 
3.37(m,4H,Ar— CH 2 — CH 2 ), 3.60(t,2H,N— CH 2 ), 

[7.3-7.6(m,5K), 7.7-7.8(m,2H), 8.10(m,2H) aromatic]; 
Anal. Found: C.70.37; H,5.92; N,3.81. Mass spectrum 
m/e 321,184. 

Method C 

A mixture of naphthaleneethylamine hydrochloride 
(11.4 g, 0.055 mole), formalin (3.0 g, 0.1 mole), and 
4-fluoroacetophenone (6.9 g, 0.05 mole) in 50 ml of 
EtOH was refluxed for 24 hours. The mixture was di- 
luted with 200 ml of IN HC1, and the resulting solid was 
collected by filtration, washed with a mixture of THF- 
Et 2 0 (1:1), and dried. The solid was recrystallized from 
EtOH to yield the title compound 6.2 g, 32%); mp 
2 5 208°-210°. 

EXAMPLE 2 


15 



„, CH 2 — NH— CH 2 — CH 2 — CH 2 — C— F 
O 

c «3— ®— SO3H 


jgjgj— CH 2 — CH 2 — NH— CH 2 — CH 2 — C—^^—FHCl 


l(4-Fluorophenyl)-3-[2-(2-naphthaIenyl)-ethyIamino]- 
1-propanone Hydrochloride 

Method A 45 

A solution of 2-naphthaleneethylamine hydrochlo- 
ride (20.8 g, 0.1 mole) and sodium hydroxide (4.4 g, 0.1 1 
mole) in tetrahydrofuran-water (3:1, 100 ml) was 
treated dropwise with a solution of 3-chloro-2'-fluoro- 
propiophenone (18.7 g, 0.1 mole) and stirred at room 50 
temperature for 16 hours. The mixture was treated with 
IN hydrochloric acid and concentrated in vacuo. The 
residue was triturated with water (400 ml) and the re- 
sulting solid was collected by filtration, washed with 
water and diethyl ether, and dried. The product was 55 
recrystallized from ethanol to yield the title compound 
(25.5 g, 71%); mp 206.5°-208°; IR(nujol): C=O@1680 
cm-*; NMR(DMSO-d 6 , TMS): S3.1-3.9(m,8H,C- 
H 2 — CH 2 — N — CH 2 — CH 2 ), 7.0-8.2(m,HH, aromatic). 
Anal. Calcd. for C 2 iH 20 FNO.HCl, MW 357.85: 60 
C70.48; H,5.96; N,3.92. Found: C.70.39; H,6.01; N,3.93. 
Mass spectrum m/e 321. 

Method B 

A solution of 3-chIoro-4'-fluoropropiophenone (9.3 g, 65 
0.05 mole) in 100 ml THF was treated with triethylam- 
ine (5.6 g, 0.055 mole) and stirred at room temperature 
for one hour. The mixture was treated with 2-naph- 


4-([l,4a-Dimethyl-l,2,3,4,4a,9,10,10a-octahydro-7-(l- 

methylethyl)- 1 -phenanthrenyl]-methylamino- 1 -(4- 
fluorophenyl)-l-butanone 4-MethyIbenzenesulfonate 

A mixture of 4-chloro-4'-fluorobutyrophenone-2 T 2- 
dimethylpropylene ketal (28.7 g, 0.1 mole), dehy- 
droabietylamine (28.5 g, 0.1 mole), potassium carbonate 
(48 g, 0.35 mole), and potassium iodide (1 g) in DMF 
(200 ml) was heated at reflux for 24 hours and concen- 
trated in vacuo. The, residue was partitioned between 
ether (300 ml) and water (200 ml). The organic phase 
was washed with brine, dried over MgS04, filtered, and 
concentrated in vacuo to an oil. The oil was dissolved in 
MeOH (300 ml) and cone. HC1 (50 ml) and stirred until 
no ketal was evidenced by tic (CHCI3 — MeOH, 9:1). 
The organic solvent was removed in vacuo, and the 
aqueous phase was made alkaline (pH 8) with 2N 
NaOH. The mixture was extracted with CH 2 C1 2 (300 
ml). The organic phase was washed with water and 
brine, dried over MgS04, filtered, treated with p-tol- 
uenesulfonic acid monohydrate, and concentrated in 
vacuo. The residue was triturated with ether (400 ml) 
and the resulting solid was collected by filtration, 
washed with ether, and dried to yield the title com- 
pound (43.3 g, 70%); mp 166 a -167°; IR(nujol): 
C=0@1687 cm- 1 ; NMR(CDC1 3 , TMS): 635 aliphatic 
protons and 1 1 aromatic protons; Anal. Calcd. for 
C30H40FNO.C7H8O3S, MW 621.85: C;71.46; H.7.78; 
N,2.25; S,5.16. Found: C.71.63; H,7.93; N,2.18; S,5.23. 
Mass spectrum (FAB) m/e 450 (M + l); 
[aji? 25 + 20.3(c,l .05,MeOH). 
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EXAMPLE 3 


l-(4-Fluorophenyl)-3-(undecylamino)-l -propanone 
Hydrochloride 


ff^^CH2-CH 2 -0'-CH^CH 2 -CH^C-^)-F 5 The title com POund was prepared as described in 
l^i^ ' ~ II Example 1A in 71% yield; mp 186 B - 


-189° 


EXAMPLE 6 


M4-FiuorophenyI)-4-[2-(2-naphthalenyl)ethoxy]-l- 
butanone 


10 


15 


25 


A suspension of 4-chloro-4'-fluorobutyrophenone- 
2,2-dimethylpropylene ketal (28.7 g, 0.1 mole) and so- 
dium hydride (2.6 g, 0.1 1 mole) in dry N,N-dimethylfor- 
mamide (50 ml) was treated dropwise with a solution of 
2-naphthalene ethanol (17.2 g, 0.1 mole) in dry N,N- 
dimethylformamide (50 ml). The reaction mixture was 
stirred at room temperature for one hour and heated at 
reflux under dry nitrogen for 16 hours. The mixture was 
concentrated in vacno, and the residue was partitioned 
between diethyl ether (200 ml) and 5% sodium bicar- 
bonate (200 ml). The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate, filtered, 
and concentrated to an impure oil as indicated by tic 
(chloroform-methanol, 9:1). The impure ketal was dis- 
solved in methanol (100 ml) and treated with concen- 
trated hydrochloric acid (50 ml) and stirred at room 
temperature until no starting ketal was evidenced by tic 
(chloroform-methanol, 9:1). The reaction mixture was 
diluted with water (200 ml) and extracted with diethyl 30 
ether (200 ml). The etheral extract was washed with 
brine, dried over anhydrous magnesium sulfate, filtered, 
and concentrated to an oil. The oil was column chro- 
matographed on silica gel (n-butyl chloride). Appropri- 
ate fractions were combined and concentrated in vacuo. 35 
The solid was recrystallized from ethanol to yield the 
title compound (21.2 g, 63%); mp 68°-70°; IR(nujol): 
C=0@1679 cm-l; NMR(CDC1 3 , TMS): S2.0(d of 
t,2H,CH 2 ), 2.93 (t,2H.CH 2 — CO), 3.03(t,2H,ArCH 2 ), 
3.53,3.73 (2t,4H,CH 2 — O— CH 2 ), 6.9-8.0(m,ll- 40 
H,aromatic); Anal. Calcd. for C 22 H 2I F0 2 , MW 336.40; 
C78.55; H,6.92. Found: C.78.18; H,6.33. Mass spectrum 
m/e 336,154. 

EXAMPLE 4 


CH — NH— CH 2 — CH 2 — C— F.2HCI 


CH 3 — (CH 2 >9— NH- CH 2 - 


1 -(4-Fluorophenyl)-3-(decylamino)- 1 -propanone 
Hydrochloride 

The title compound was prepared as described in 
Example I A in 67% yield; mp 183°-184 D ; IR(nujol): 
C=0@1673 cm- 1 ; Anal. Calcd. for C19H30FNO.HCI, 
MW 343.91; C, 66.35; H, 9.09; N,4.07. Found: C, 66.18; 
H, 9.08; N, 4.03. Mass spectrum m/e 307, 180. 

EXAMPLE 7 



CH 2 — NH— CH 2 — CH 2 — C- 


OCH3 


1 -(4-Fluor6phenyl)-3-](4-methoxy- 1 -naphthalenyl)- 
methylamino]- 1 -propanone Hydrochloride 

The title compound was prepared as described in 
Example 1A in 73% yield; mp 192°-194\ 

EXAMPLE 8 



CH3 — (CHj)ii — NH — CH 2 — CH 2 — O 


l-(4-Fluorophenyl)-3-[(phenyl)(4-pyridyl)me- 
thy lamino]- 1 -propanone Dihydrochloride 

The title compound was prepared as described in 
Example 1A as a racemic mixture in 100% yield; mp 
115* dec. 

EXAMPLE 5 


l-(4-Fluorophenyl)-3-(dodecy lamino)- 1 -propanone 
Hydrochloride 

The title compound was prepared as described in 
55 EXAMPLE IB in 66% yield; mp 169°-172\ 

EXAMPLE 9 


®— ©~ CH2-NH-CH 2 -CH 2 -C— F.HC1 


HO, 1 '-Biphenyl)-4-ylmethyiamino]-l-(4-fluoro- 
r— NH— CH 2 — ch 2 — jS— f.hci 65 phenyl)-! -propanone Hydrochloride 

O \ / The title compound was made by the procec 


CH 3 -<CH 2 ) l( r 


The title compound was made by the procedure illus- 
trated in Example IB in 50% yield, mp 235° dec. 


9 

EXAMPLE 10 
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EXAMPLE 15 


/v. -r" CH2-NH-CH2-CH2--C— O— SCH 3 .HC1 5 

l^^Cj \ W CH ^— CCH 2 )5-NH— CH 2 — CH 2 -C— UJ )— F 

3-(Cy clohexylmethylamino)- 1 -(4-methylthiophenyl)- 1 - / f m ^\< 

propanone Hydrochloride 10 CH 3 — Ci \^J?— S °3 H 

The title compound was made by the method de- 

scribed in Example 1A in 81% yield; mp 186°-188\ 

EXAMPLE 11 l-(4-Fluorophenyl)-3-(hexylammo)-l -propanone 



25 4-Metbylbenzene sulfonate 

l-(4-Methoxypheny])-3-[2-(2-naphthaIenyl)e- — ^- , ., _ . 

«.i 1 * ' tt -I . . ■ < 7 The title compound was prepared as described in 

thylammo]-l- P ro P anone Hydrochloride Example IB in 59% yield; mp 135*-137\ 
The title compound was prepared as described in 

Example 1A in 52% yield; mp 195.5°-196.0\ EXAMPLE 16 

EXAMPLE 12 30 


CH 2 — NH— CH 2 — CH 2 — C— jV-F.H 


CH 3 — (CH 2 )9— NH— GH 2 — CH 2 — C- 

l-(4-MethoxyphenyI)-3-(decylamino)- 1-propanone 3-[(6,6-Dimethylbicycl6[3.1.l3heptan-2-ylmethyl)- 

Hydrochloride ^ amino]- l-(4-fluorophenyl)-l -propanone Hydrochloride 

The title compound was synthesized as illustrated in The title compound was synthesized as illustrated in 

Example IB in 67% yield; mp 157°-158°. Example 1A in 82% yield; mp 229.0°-229.5°; 

EXAMPLE 13 [«3^ 5 -n.6* (c,1.00,MeOH). 

45 EXAMPLE 17 


CH 3 — (CH 2 )i 5 — NH 


-CH 2 -CH 2 -C^^^-F.HC1 ^^^CH 2 -NH-CH 2 -CH 2 -C-^-F 


o 

'3— SO3H 


1 -(4-Fluorophenyl)-3-(hexadecylamino)- 1-propanone 
Hydrochloride 

The title compound was prepared as described in - , A ^ ,s -> ,n * ^ • ,* 1 

Example IB in 63% yield; mp 1«'-172\ 55 ^^^J*^^ 1 ^^ 

K " thyl)-l,2,3,4,4a,9,10,10a-octahydro-l-phenanthrenyl-l- 

EXAMPLE 14 yl]methylamino)- 1-propanone 4-Methylbenzene 

sulfonate 

The title compound was prepared as described in 
60 Example IB in 48% yield; mp 157°-159\ 


CH 3 — <CH 2 ) 7 — NH 


EXAMPLE 18 


l-(4-FIuorophenyl)-3-(octyIamino)- 1-propanone 6 - ^ H3 < f H3 

Hydrochloride CH 3 -c-CH2-c-NH-CH 2 -CH2- 

The title compound was prepared in 1 9% yield using CH 3 CH 3 

the method described in Example IB; mp 188°-190°. 
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11 

l-(4-Fluorophenyl)-4-[(l,l,3,3-tetramethyIbutyl- 
)amino]- 1-propanone Hydrochloride 

The title compound was prepared as described in 
Example 2 in 52% yield, mp 231°-232°. 5 


EXAMPLE 19 


CH 3 — (CH2)]7— NH— CH 2 — CH 2 " 


12 


l-(4-Methylthiophenyl)-3-(t4a-dimethyl-7-(l-methyle- 
thyl)-l,2,3,4,4a,9, 10, 3 Oa-octahydro-l -phenanthren- 1- 
yl]-methylamino)- 1-propanone 
4-Methylbenzenesulfonate 

The title compound was prepared as described in 
Example IB in 83% yield; mp I97°-198 D , 


EXAMPLE 23 


10 


M4-Huorophenyl)-3-(octadecylamino)- 1-propanone j 5 
Hydrochloride 

The title compound was prepared as described in 
Example IB in 62% yield; mp 167 e -170\ 

EXAMPLE 20 


S— CH 2 — CH 2 - 


l-(Fluorophenyl)-4-(3-methylphenylthio)-l-butanone 
A solution of 3-thiocresol (25 g, 0.2 mole) and 4- 



1 -(4-MethoxyphenyI)-3-([4a-dimethy]-7-( 1 -methyle- 
thyl)- l,2,3,4,4a,9, 1 0, 1 Oa-octahydro- 1 -phenanthren- 1 - 
yl]-methylamino)- 1 -propanone 
4-Methylbenzenesulfonate 

The title compound was prepared as described in 
Example IB in 46% yield; mp 186 e -187°. 

EXAMPLE 21 


CH 2 -NH-CH 2 -CH2-C-^ 
O 

CH 3 — ^^—S0 3 H 


l-PhenyI-3-([4a-dimethyl-7-(l-methylethyl)- 
1,2,3,4,4a, 9, 10,10a 
octah ydro- 1 -phenanthren- 1 -yl]-methylamino)- 1 -propa- 55 
none 4-Methylbenzenesulfonate 

The title compound was prepared as described in 
Example IB in 71% yield; mp 162 c -164°. 


chloro-4'-fluorobutyrophenone (40.1 g, 0.2 mole) in 
tetrahydrofuran (200 ml) was treated with triethylamine 
(22.3 g, 0.22 mole) and heated at reflux under nitrogen 
for six hours. The mixture was concentrated in vacuo, 
and the residue was partitioned between diethyl ether 
(200 ml) and water (200 ml). The organic layer was 
washed twice with IN sodium hydroxide (200 ml), 
water, and brine; dried over anhydrous magnesium 
sulfate, filtered, and concentrated to an homogeneous 
oil (tic, chloroform-methanol, 9:1) of constant weight to 
give the title compound (58.0 g, 99%); IR(neat): 
O=0@1686 cm- 1 ); NMR(CDC1 3 , TMS): 
62.10(m,2H,C— CH 2 — C), 2.38(s,3H,CH 3 ), 3.05(d of 
t,4H, SCH 2 +CH 2 CO), 6.95-7.93(m,8H,aromatic); 
Anal. Calcd. for Ci 7 H ]7 FOS, MW 288.38: C, 70.80; H, 
5.94; S, 11.12. Found: C, 70.87; H, 6.03; S, 11.12. Mass 
spectrum m/e 288/150. 

EXAMPLE 24 


CH 3 — (CH 2 ) 7 — S— CH 2 — CH 2 


EXAMPLE 22 



,CH 2 — NH— CH 2 — CH 2 — C— SCH3 
O 


^ I -(4-Fluorophenyl)-4-(octylthio)- 1 -butanone 

A mixture of 4-chloro-4'-fluorobutyrophenone-2,2- 
dimethylpropylene ketal (20.0 g, 0.07 mole), octanethiol 
(10.2 g, 0.07 mole), potassium carbonate (13.8 g, 0.1 
mole) and potassium iodide (1 g) in N,N'-dimethylfor- 
65 mamide (150 ml) was heated at reflux for six hours and 
concentrated in vacuo. The residue was partitioned 
between diethyl ether (200 ml) and water (200 ml). The 
organic layer was washed with water and brine, and 


13 
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concentrated to an oil. The oil was dissolved in metha- 
nol {150 ml) and treated with concentrated hydrochlo- 
ric acid (50 ml). The mixture was heated at reflux for 
four hours and diluted with water (200 ml). The mixture 
was extracted twice with portions of diethyl ether (150 
ml). The ether extracts were combined and washed 
with water and brine, dried over anhydrous magnesium 
sulfate, filtered and concentrated in vacuo to an oil of 
constant weight to yield the title compound (20.0 g, 
93%); IR(neat): C=0@1687 cm" 1 ; NMR(CDC1 3 , 
TMS): 80.87<t,3H,CH 3 ), 1.25(m,12H), I.57(m,2H,CH 2 ), 
2.05(m,2H,S— C— CH 2 ), 2.60(t,2H,S— CH 2 ), 

3.08(t,2H,S— CH 2 ), [7.10(d of d,2H) and 8.0(m,2H) 
F— phenyl]; Anal. Calcd. for C 18 H 27 FOS, MW 
310.47; C, 69.63; H, 8.77; S, 10.33. Found: C, 69.17; H, 
8.49; S T 10.55. Mass spectrum m/e 310.143. 

EXAMPLE 25 


14 

t,2H,CH 2 ), 2.30b>,m,ATCH3), 2.99(t,2H,CH 2 CO), 
3.12(t,2H,SCH 2 ), 7.0-8.0(m,9H,aromatic). 

EXAMPLE 28 


10 


l-(4-Fluorophenyl)-3-(phenylmethylthio)- 1 -propanone 
By substituting 3-chloro-4'-fluoropropiophenone in 
Example 23 the title compound was prepared in 95% 
yield as an oil; IR(neat): C=O@1700 cm- 1 ; 
NMR(DMSO-d 6 , TMS): 82.73(t,2H,CH 2 CO), 
3.30(t,2H,SCH 2 ), 3.83(s,2H,Ar— CH 2 — S), 7.3-8.1(m,9- 
H,aromatic); mass spectrum m/e 274. 


iH ^^ s _ c „ 2 _ CH2 _ CH2 _^_^y_ F 


CH 3 - 


1 -(Fluorophenyl)-4-(4-methylphenylthio)- 1 -butanone 


EXAMPLE 29 


CH 3 — <CH 2 ) 9 — S— CH 2 — CH 2 — CH 2 - 


l-(4-Fluorophenyl)-4-(decylthio)- 1 -butanone 


The title compound was prepared as described in 
Example 23 in 100% yield as an oil; IR(neat): Th e title compound was prepared as described in 

C=081687 cm- 1 ; NMR(DMSO-d 6 , TMS): 8l.88(d of 30 Example 24 in 88% yield as an oil; IR(neat)- 
t,2H,CH 2 ), 2.26(s,3H,ArCH 3 ), 2.98(t,2H,CH 2 CO), 3.16 C=0@1663 cm-l; mass spectrum m/e 338. 
(t,2H,SCH 2 ), [7.0-7.4(m,6H) and 7.99(m,2H) aromatic]; 

mass spectrum m/e 28 8, 1 50. EXAMPLE 30 

EXAMPLE 26 35 OCH3 


1 -(4-FluorophenyI)-4-[(4-methylphenyl)sulfonyl]- 1 - 
butanone 

The title compound in Example 25 was oxidized with 45 
OXONE in methanol-water to give the title compound 
in 85% yield; mp 114°-116°; IR(nujol): C=0@1965 
cm-*; NMR(DMSO-d 6 , TMS): Sl.85(d oft, 2H,CH 2 ), 
2.42(s,3H,ArCH 3 ), 3.15(t,2H,CH 2 CO), 
3.35(t>2H,SCH 2 ), [7.34(d of d,2H) and 7.98(m,2H) 
p_F— phenyl], 7.48 and 7.98 (2d,4H,p— S02— phenyl); 
Anal. Calcd. or CnHi 7 F0 3 S, MW 320.38: C, 63.73; 
H,5.35; S,10.01. Found: C.63.70; H,5.30; S,9.85. Mass 
spectrum m/e 320. 55 


1 -(4-Fluorophenyl)-4-(2-methoxyphenylthio)- 1 -buta- 
none 

The title compound was prepared as described in 
Example 23 in 100% yield; IR(neat): C=0@1683 
cm -1 ; mass spectrum m/e 288,150. 


EXAMPLE 31 


c„ 3 


CH 3 — C— ^^-S— CH 2 — CH 2 — CH 2 -C— F 


EXAMPLE 27 


I 

CH 3 


2-[4-( 1 , l-Dimethy]ethyl)phenylthio]- 1 -(4-fluoro- 
phenyl)- 1 -butanone 


, 3 -(^)^S-CH 2 -CH 2 -CH 2 -|-^^) 


The title compound was prepared as described in 
Example 23 in 83% yield: IR(neat): C=O@1700 cm-'; 
60 mass spectrum m/e 330. 

EXAMPLE 32 


4-(4-Methylphenylthio)- 1 -phenyl- 1 -butanone 

The title compound was prepared as described in 
EXAMPLE 23 in 100% yield as an oil: IR(neat): 
C=0@1683 cm- 1 ; NMR (CDC1 3 , TMS): 82.05(d of 
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l-{4-FluorophenyI)-4-phenylthio- 1 -butanone 
The title compound was prepared as described in 
EXAMPLE 23 in 96% yield as an oil; IR(neat): 
C=O@1690 cm- 1 ; mass spectrum m/e 274. 5 

EXAMPLE 33 

^^S~CH 2 -CH 2 -CH 2 -^H^) 

1 -Phenyl -4-(phenylthio)- 1 -butanone 1 5 

The title compound was made as described in Exam- 
ple 23 in 100% yield as an oil; IR(neat): C=O@1680 
cm- l ; mass spectrum m/e 256. 

EXAMPLE 34 20 
CH Hl)r S— CH 2 -CH 2 -CH 2 — C— ( (^Y-OH 


Found: C, 76.46; H, 7.44. Mass spectrum m/e 
315(M+1),165. 

EXAMPLE 37 


CH 3 — (CH 2 )5— C- 


C— 0-CH 2 — CH 2 — CH 2 — C— / Q)/ - F 
CH 3 O \ / 


l-(4-Hydroxyphenyl)-4-(4-methylphenylthio)-l -buta- 
none 

The title compound was prepared as described in 
Example 23 in 91% yield as an oil; IR(neat): 
C=O@1660, OH@3320 cm- 1 ; mass spectrum m/r 286. 

EXAMPLE 35 


30 


l-(4-Fluorophenyl)-4-(d-l-methylheptyloxy)-l -buta- 
none 

The title compound was prepared as described in 
Example 24 in 99% yield as an oil; IR(neat): 
0=0@1687 cm- 1 ; NMR(CDC1 3 , TMS): SO. 87 
(t,3H,CH 3 ), 1.12(d,3H,CH 3 ), l.l-1.7(m,12H,C 6 H 12 ), 
2.00(d of t,2H, CH 2 ), 3.07(t,2H,CH 2 CO), 
3.38(t,2H,OCH 2 ), 3.56(m,lH,H— C— O), [7.13 (d of d, 
2H) and 8.0(m,2H) p—F— phenyl]; Anal. Calcd. for 
CigH 27 F0 2 , MW 294.40; C, 73.43; H,9.24. Found: 
C73.72; H ( 8.98. Mass spectrum m/e 295(M+ 1),165. 
[aW5 + 8.69° (c,1.09,MeOH). 

EXAMPLE 38 


CH 3 — <CH 2 ) 6 — NH-CH 2 - CH 2 — C — R H 


1 -(4-Fluorophenyl-3-([N-methy]-N-[4-(2,2,2-trifluoro- 1 - 
3 5 hydroxy(- 1 -(trifluoromethyl)ethyl]phenyI]amino)- 1 - 
propanol 

The title compound was prepared as described in 
Example 1A in 90% yield; mp 96°-98\ 


EXAMPLE 39 


l-(4-Fluorophenyl)-3-(heptylamino-l-propanone 
Hydrochloride 

The title compound was prepared as described in 45 
Example IB in 38% yield; mp 188°-189\ 

EXAMPLE 36 

50 

^^o_ CH2 _ CH2 _ CH2 _^_^g^ F 

CH 3 — C— CH 3 

CH 3 


3 ~f^0^~ NH ~ cH2 ~ cHj ~E~ < O ) ~ F 


1 -(4-F1 uorophen y l)-4- [3-( 1 , 1 -d imet h ylethyl)phenyl thi- 
o]-l -butanone 
The title compound was prepared as described in 
Example 24 in 97% yield as an oil; IR(neat): 
0=0@1678 cm- 1 ; NMR(CDC1 3 , TMS): SL33 
(s,9H,t— Bu), 2.25(d of t,2H,CH 2 ), 3.20(t,2H,CH 2 CO), 
4.08(t,2H,OCH 2 ), 6.7-8.0(m,8H,aromatics); Anal. 
Calcd. for C 2 oH 23 F0 2 , MW 314.38; Q76.40; H, 7.37. 


l-(4-Fluorophenyl)-3([N-[4-(2,2,2-trifluoro-l-hydroxy)- 
1 -(trifluoromethy l)ethyl]phenyl]amino)-l -propanone 

A. The title compound was prepared as described in 
Example 1A in 98% yield; mp 122°-123\ 

B. l-(fluorophenyl)-3-phenylamino-l-propanone was 
prepared as described in Example 1 A in 99% yield, mp 
125° -126° and treated with hexafluoroacetone trihy- 
drate (one equivalent) in carbon tetrachloride and re- 
fluxed for 24 hours. The mixture was concentrated in 
vacuo, and the residue was triturated with water, col- 
lected by filtration, washed with water and dried to 
give the title compound in 94% yield; mp 122°- 124°, 


EXAMPLE 40 


65 


®— S-CH 2 -CH 2 -CH 2 -CH 2 -CH 2 -C— ^^-F 
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18 


1 -(4-Fluorophenyl)-6-(phenyIthio)- 1 -hexanone 

The title compound was prepared as described in 
Example 23 in 81% yield; IR(neat): C=0@1695 cm-1; 
NMR(DMSO-d 6 , TMS): 6l.4-1.6(m,6H. CH 2 — CH- 
2-CH2), 2.93-3.04(2t,4H f S— CH 2 and CH 2 CO), 
7.2-8.0(01,9^ aromatics); mass spectrum m/e 302. 

EXAMPLE 41 
^ CH— NH— CH 2 — CH 2 — C— CI.HCl 


EXAMPLE 45 


CH 3 — (CH 2 ) 3 — NH— CH2-CH2— C— F.HCI 


l-(4-Fluorophenyl-3-[(4-butylphenyl)amino]-l-propa- 
none Hydrochloride 

The title compound was prepared as described in 
Example 1A in 57% yield; mp 109 D -111\ 

EXAMPLE 46 


CH 3 — (CH 2 )n-^~NH-CH 2 -CH 2 -C-^- F.HCI 


3-[2<3-Adamantyl)ethylamino]-l-(4-chlorophenyl)-l- 
propanone Hydrochloride 

The tile compound was prepared as described in 
Example 1A in 98% yield; mp>300°. 

EXAMPLE 42 


l-(4-Fluorophenyl)-3-[(4-dodecylphenyl)amino]-l- 
propanone Hydrochloride 

The title compound was prepared as described in 
25 Example 1A in 100% yield; mp 107°-109\ 

EXAMPLE 47 


30 


CH 3 — CH 2 — CH — NH — CH 2 - 
CH 3 


3-[(3-Adamantylmethyl)amino3-l-(4-fluorophenyl)-l- 35 
propanone Hydrochloride 

The title compound was prepared as described in 
Example 1A in 85% yield; mp 201°-202.5 6 . 

EXAMPLE 43 


3-[l -(3-Adamantyl)ethylamino]- l-(4-fluorophenyI)- 1- 50 
propanone Hydrochloride 

The title compound was prepared as described in 
Example 1A in 82% yield; mp 290° dec. 

EXAMPLE 44 


I -(4-Fluorophenyl)-3-[( 1 -methylpropyl)amino]- 1- 
propanone Hydrochloride 

The title compound was prepared as described in 
Example IB in 72% yield; mp 164°- 166°. 

EXAMPLE 48 


45 


,— NH— CH 2 — CH 2 — C— F 


55 


CH 3 -(CH 2 ) 9 --@— NH-CH 2 -CH 2 — C— F.HCI ^ 


CH 3 -(CH 2 )3 


l-(4-Fluoropheny I)-3-(butylamino)- 1 -propanone 
4-Methylbenzene sulfonate 

The title compound was prepared as described in 
Example IB in 66% yield; mp 130°- 131°. 

EXAMPLE 49 


^^^-CH-NH-CH 2 -CH 2 -C— F 


1 -(4-Fluorophenyl)-3-(4-decylpheny lamino)- 1-propa- 
none Hydrochloride 

The title compound was prepared as described in 
Example I A in 61% yield; mp 100°-111\ 


65 l-(4-Fluorophenyl)-3-(diphenylmethylamino)-l-propa- 
none Hydrochloride 

The title compound was prepared as described in 
Example 1A in 62% yield; mp 210°-214\ 
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EXAMPLE 52 



JH;-NH-CH;-CH;-C ^Q^ -r 


CH2NHCH2CH2C 


I-(4-Fluorophenyl)-3-[(l-naphthaleny]methyI)amino]- 
1-propanone Hydrochloride 

The title compound was prepared as described in 
Example 1A in 47% yield; mp 199 6 -200°. 


EXAMPLE 51 


3([ l,4a-Dimethyl- 1 ,2,3,4,4a,9, 10, 1 0a-octahydro-7-( 1 - 
methylethy 1)- 1 -phenanthrenyljmethy lamino)- 1 -(4- 
fluorophenyl)-l-propanone Hydrochloride 

The title compound was prepared as described in 
Example IB in 58% yield as the hydrochloride salt; mp 
158°-160°; IRinujol); O=0@1679 cm- 1; Anal. Calcd. 
for C29H38FNO.HCI, MW 472.07; C, 73.78; H, 8.33; 


-N ^ CH 2 — « 


CH 2 — NH 


-c„ 2 -ch 3 -c-h(^>- F 


l-(4-Fluorophenyl)-3-[(l-phenylmethyl-4-piperidinyl)- 
ethylamino]-l -propanone Dihydrochloride 

The title compound was prepared as described in 
Example 1 A in 51% yield; mp 215°-217\ 


25 N,2.97. Found: C, 73.70; H, 8.65; N, 3.22. Mass spec- 
trum m/e 314(M+1),151. [a]/? 25 ^ 19.44 
(c,1.00,MeOH). 

The compounds synthesized according to the proce- 
dures illustrated in Examples 1 to 52 are listed in Table 

30 1. Dehydroabietyl refers to the group l,4a-dimethyl- 
1 ,2,3,4,4a,9, 1 0, 1 Oa-octahy dro-7-( 1 -methyleth yl)- 1 - . 
methylphenanthrenylmethyl. Myrtanyl refers to the 
group 6,6-dimethylbicyclo[3. 1 . l]heptan-2-ylmethyl. 

TABLE I 


R — X — (CH2)/ 


Ex 

R 

X 

n 

Z 

mp 

% yield 

1 

2-NAPHTHALENYLETHYL 

NH 

2 

F 

206.5-208 

71 

2 

DEHYDROABIETYL 

NH 

3 

F 

166-167 

70 

3 

2-N A PHTH ALEN YLETHYL 

O 

3 

F 

68-70 

63 

4 

4-PYRIDYL(PHENYL) 
METHYL 

NH 

2 

F 

115 dec. 

100 

5 

n-UNDECYL 

NH 

2 

F 

186-189 

71 

6 

11-DECYL 

NH 

2 

F 

183-184 

67 

7 

4-METHOXY- 1 -NAPH- 
THALENYLMETHYL 

NH 

2 

F 

192-194 

73 

8 

n-DODECYL 

NH 

2 

F 

169-172 

66 

9 

4-B1PHENYLMETHYL 

NH 

2 

F 

235 dec. 

50 

10 

CYCLOHEXYLMETHYL 

NH 

2 

SCH3 

186-188 

81 

11 

2-NAPHTHALENYLETHYL 

NH 

2 

OCH3 

195.5-196 

52 

12 

n-DECYL 

NH 

2 

OCH3 

157-158 

67 

13 

n-HEXADECYL 

NH 

2 

F 

169-172 

63 

14 

n-OCTYL 

NH 

2 

F 

188-190 

19 

15 

n-HEXYL 

NH 

2 

F 

135-137 

59 

16 

( - )-cis-(MYRTANYL) 

NH 

2 

F 

229-229.5 

82 

17 

DEHYDROABIETYL 

NH 

2 

F 

157-159 

48 

18 

t-OCTYL 

NH 

2 

F 

231-232 

52 

19 

n-OCTADECYL 

NH 

2 

F 

167-170 

62 

20 

DEHYDROABIETYL 

NH 

2 

OCH3 

186-187 

46 

21 

DEHYDROABIETYL 

NH 

2 

H 

162-164 

71 

22 

DEHYDROABIETYL 

NH 

2 

SCH3 

197-198 

83 

23 

3-METHYLPHENYL 

S 

3 

F 

OIL 

99 

24 

n-OCTYL 

s 

3 

F 

OIL 

93 

25 

4-METHYLPHENYL 

s 

3 

F 

OIL 

100 

26 

4-METHYLPHENYL 

so 2 

3 

F 

114-116 

85 

27 

4-METHYLPHENYL 

s 

3 

H 

OIL 

100 

28 

BENZYL 

s 

2 

F 

OIL 

95 

29 

n-DECYL 

s 

3 

F 

OIL 

88 

30 

2-METHYLPHENYL 

s 

3 

F 

OIL 

100 

31 

4-t-BUTYLPHENYL 

s 

3 

F 

OIL 

83 
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TABLE I-continued 


R-X-(CH 2 ,„-|-^^^ Z 


Ex R X n Z mp % yield 


32 

PHENYL 

S 

3 

F 

OIL 

96 

33 

PHENYL 

S 

3 

H 

OIL 

100 

34 

4-METHYLPHENYL 

s 

3 

OH 

OIL 

91 

35 

n-HEPTYL 

NH 

2 

F 

188-189 

38 

36 

3-t-BUTYLPHENYL 

O 

3 

F 

OIL 

97 

37 

d-2-OCTYL 

o 

3 

F 

OIL 

99 

38 

4-HEXAFLUOROISOPRO- 

NCH 3 

2 

F 

96-98 

90 


P A NOLPHEN Y L 





39 

4-HEXAFLUOROISOPRO- 
PANOLPHENYL 

NH 

2 

F 

122-123 

96 

40 

PHENYL 

S 

5 

F 

OIL 

81 

41 

ADAMANTYLETHYL 

NH 

2 

CI 

>300 

98 

42 

ADAMANTYLMETHYL 

NH 

2 

F 

201-202.5 

85 

43 

ADAMANTYLETHYL 

NH 

2 

F 

290 dec 

82 

44 

4-n-DECYLPHENYL 

NH 

2 

F 

110-111 

61 

45 

4-n-BUTYLPHENYL 

NH 

2 

F 

109-111 

57 

46 

4-n-DODECYLPHENYL 

NH 

2 

F 

107-109 

100 

47 

sec-BUTYL 

NH 

2 

F 

164-166 

72 

48 

n-BUTYL 

NH 

2 

F 

130-131 

66 

49 

BENZHYDRYL 

NH 

2 

F 

210-214 

62 

50 

1-NAFHTHALENYLMETHYL 

NH 

2 

F 

199-200 

47 

51 

l-BENZYL-4-PIFERI- 
DINE-ETHYL 

NH 

2 

F 

215-217 

5! 

52 

DEHYDROABIETYL 

NH 

2 

F 

158-160 

58 


By using the methods described in the preceding 
examples, other compounds of Formula I can be pre- 
pared. Examples of such compounds are listed in Table 
II. 


TABLE II 



55 . CH 2 S 2 


$ 5,075,339 
TABLE II-continued 
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TABLE Il-contirmed 


z 

X n Z 


CH 2 — CH 2 — 


NH 3 p-F 


CH 3 -<CH 2 ) 7 ' 

— ^ CH 2 -CH 2 - NH 3 P- F 


CH 3 -(CH 2 ) 9 ' 

7C ^ ,CH*-CH 2 NH 3 P' Br 


NH 3 p-OCH 3 


NH 3 H 


CFy 


N t ) >— CH- 



N f 1 V-CH- 



NH 3 p-SCH 3 


NH 2 p-F 


NH 3 p-F 


S 3 p-F 


O 3 p-F 
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TABLE H-continued 


R - x - <CH2i "-|-<§^ 2 


HO 

CF 3 


CF 3 /^"\ S 3 P- F 

HO- 

CF 3 \ / 

S 3 p-SCH 3 


S 3 P-OCH3 


|-(CH 2 )„-^^- 


X n Z 


NH 3 p-F 


NH 3 p-F 


NH 3 p-SCH 3 


S 3 P-OCH3 


S 2 p-F 


CH, S 3 p-SCHj 


NH 3 p-SCH 3 


CH 2 - 


NH 3 p-F 


NH 2 p-F 





5,075,339 

35 36 

TABLE II-continued 


z 

X 


CHj— (CH 2 )7 \^ 


DOSAGE AND DOSAGE FORMS 

The phospholipase A2 inhibitors of this invention can 
be administered to treat inflammatory and/or allergic 
conditions, including but not limited to rheumatoid 
arthritis, and other rheumatic disorders, collagen dis- 
eases, dermatoses, allergic diseases, chronic obstructive 
and bronchospastic lung diseases such as asthma and 
bronchitis. The compounds of this invention may also 
be useful in the treatment of osteoarthritis. 

They may be administered by any means that enables 
the active agent to reach the agent's site of action in the 
body of a mammal. They can be administered by any 
conventional means available for administration of 
pharmaceuticals, either as individual therapeutic agents 
or in combination with other therapeutic agents. They 
can be administered alone, but are generally adminis- 
tered with a pharmaceutical carrier selected on the basis 
of the chosen route of administration and standard phar- 
maceutical practice. 

The dosage administered will, of course, vary de- 
pending upon known factors such as the pharmacody- 
namic characteristics of the particular agent, and its 
mode and route of administration; age, health, and 
weight of the recipient; nature and extent of symptoms, 
kind of concurrent treatment, frequency of treatment, 
and the effect desired. Usually a daily dosage of active 
ingredient can be about 0.1 to 100 milligrams per kilo- 
gram of body weight. Ordinarily 0.5 to 50, and prefera- 
bly 1 to 10 milligrams per kilogram per day given in 
divided doses 1 to 6 times a day or in sustained release 
form is effective to obtain desired results. 

Dosage forms (compositions) suitable for internal 
administration contain from about 1 milligram to about 
500 milligrams of active ingredient per unit. In these 
pharmaceutical compositions the active ingredient will 
ordinarily be present in an amount of about 0.5-95% by 
weight based on the total weight of the composition. 

The active ingredient can be administered orally in 
solid dosage forms, such as capsules, tablets, and pow- 
ders, or in liquid dosage forms, such as elixirs, syrups, 
and suspensions. It can also be administered parenter- 
al^, in sterile liquid dosage forms, by inhalation in the 
form of a nasal spray or lung inhaler, or topically as an 
ointment, cream or lotion. 

Gelatin capsules contain the active ingredient and 
powdered carriers, such as lactose, sucrose, mannitol, 
starch, cellulose derivatives, magnesium stearate, stea- 
ric acid, and the like. Similar diluents can be used to 
make compressed tablets. Both tablets and capsules can 
be manufactured as sustained release products to pro- 
vide for continuous release of medication over a period 
of hours. Compressed tablets can be sugar coated or 
film coated to mask any unpleasant taste and protect the 


tablet from the atmosphere, or enteric coated for selec- 
tive disintegration in the gastrointestinal tract. 

Liquid dosage forms for oral administration can con- 
tain coloring and flavoring to increase patient accep- 
tance. 

In general, water, a suitable oil, saline, aqueous dex- 
trose (glucose), and related sugar solutions and glycols 
such as propylene glycol or polyethylene glycols are 
suitable carriers for parenteral solutions. Solutions for 
parenteral administration contain the active ingredient, 
and, if necessary, suitable stabilizing agents, and/or, 
buffer substances. Anti-oxidizing agents such as sodium 
bisulfite, sodium sulfite, or ascorbic acid either alone or 
combined are suitable stabilizing agents. Also used are 
citric acid and its salts and sodium EDTA. In addition, 
parenteral solutions can contain preservatives, such as 
benzalkonium chloride, methyl and/or propylparaben, 
and chlorobutanol. 

Suitable pharmaceutical carriers are described in 
Remington's Pharmaceutical Sciences, A. Osol, a stan- 
dard reference text in this field. 

Useful pharmaceutical dosage forms for administra- 
tion of the compounds of this invention can be illus- 
trated as follows: 

Capsules 

A large number of unit capsules are prepared by 
filling standard two-piece hard gelatin capsules each 
with 50 milligrams of powdered active ingredient, 175 
milligrams of lactose, 24 milligrams of talc, and 6 milli- 
grams of magnesium stearate. 

Soft Gelatin Capsules 

A mixture of active ingredient in soybean oil is pre- 
pared and injected by means of a positive displacement 
pump into gelatin to form soft gelatin capsules contain- 
ing 50 milligrams of the active ingredient. The capsules 
are washed in petroleum ether and dried. 

Tablets 

A larger number of tables are prepared by conven- 
tional procedures so that the dosage unit is 50 milli- 
grams of active ingredient, 6 milligrams of magnesium 
stearate, 70 milligrams of microcrystalline cellulose, 1 1 
milligrams of cornstarch and 225 milligrams of lactose. 
Appropriate coatings may be applied to increase palat- 
ability or delay absorption. 

Injectable 

A parenteral composition suitable for administration 
by injection is prepared by stirring 1.59c by weight of 
active ingredient in 10% by volume propylene glycol 
and water. The solution is sterilized by commonly used 
techniques. 
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Suspension 

An aqueous suspension is prepared for oral adminis- 
tration so that each 5 milliliters contain 25 milligrams of 
finely divided active ingredient, 200 milligrams of so- 5 
dium carboxymethyl cellulose, 5 milligrams of sodium 
benzoate, 1.0 grams of sorbitol solution, U.S.P., and 
0.025 milliliters of vanillin. 

Nasal Spray 10 

An aqueous solution is prepared such that each 1 
milliliter contains 10 milligrams of active ingredient, 1.8 
milligrams methylparaben, 0.2 milligrams propylpara- 
ben and 10 milligrams methylcellulose. The solution is 
dispensed into 1 milliliter vials. 15 

Lung Inhaler 

A homogeneous mixture of the active ingredient is 
polysorbate 80 is prepared such that the final concentra- 
tion of the active ingredient will be 10 milligrams per 20 
container and the final concentration of polysorbate 80 
in the container will be 1% by weight. The mixture is 
dispensed into each can, the valves are crimped onto the 
can and the required amount of dichlorotetrafiuoroe- 
thane is added under pressure. 

Topical Formulation 

An ointment for topical administration may be pre- 
pared by adding the active ingredient to a mixture of ^ 
48% by weight white petroleum, 10% liquid petrola- 
tum, 8% glycerol monostearate, 3% isopropyl myris- 
tate and 20% lanolin at 70° C. After thorough mixing, a 
warm solution of methyl and propyl parabens in water 
containing sodium acetone bisulfite is added such that 35 
the final concentrations of each paraben is 0.15%, of 
water is 8% and of sodium acetone bisulfite is 0.5%. 
The mixture is stirred until it has reached room temper- 
ature. 

Phospholipase A2 Inhibition Test System 40 

The compounds of this invention have been shown to 
inhibit phospholipase A2 in an in vitro test system using 
the porcine pancreatic PLA2 enzyme and an assay mod- 
ified from Hirata et al. (Proc. Natl Acad. Sci. (USA), 77, 45 
2533, 1980). The reaction was run in a total volume of 
0.1 ml with the enzyme at a final concentration of 19 
units/ml (0.025 ji.g protein/ml) which gave approxi- 
mately 5000-8000 dpm (disintegration per minute) of 
activity in a buffer containing 25 mM Tris (trihydrox- 50 
ymethyl aminoethane). 25 mM glycylglycine, 25 mM 
CaCl 2 and 0.75 mM EDTA (tetra sodium salt), pH 8.5. 
The drug was added to the enzyme solution, incubated 
for 2 minutes, and the substrate, [arachidonyl-l- 14 C] 
L-a-l-palmitoyl-2-arachidonyl phosphatidylcholine, at 55 
a final concentration of 7 mM (40,000 dpm), was then 
added to begin the reaction which proceeded for five 
minutes at 37° C. The reaction was stopped by freezing 
in a dry ice-ethanol slurry and the arachidonic acid 
products were separated from the unreacted substrate 60 
using silica gel columns. 

All reactions were run in duplicate. Inhibitors were 
dissolved in 0.2M Tris-Cl (trihydroxymethyl) aminoe- 
thane hydrochloride), pH 8.5 or dissolved in DMSO 
and then diluted with Tris-Cl buffer (maximum DMSO 65 
concentration, 7%). The IC50 was determined by in- 
spection of a semilog plot of % inhibition versus final 
inhibitor concentration. 


The enzyme phospholipase A2 (PLA 2 ), catalyzes the 
release of fatty acids from the 2-position of phospholip- 
ids, particularly phosphatidyl choline. Arachidonic acid 
(AA) is most frequently found at the 2-position of phos- 
pholipids. Once it is released by the action of PLA 2 . AA 
can be oxygenated by cyclooxygenases and lipoxyge- 
nases to the potent inflammatory mediators prostaglan- 
dins and leukotrienes, respectively. Inhibition of PLA2 
will block the generation of these local inflammatory 
mediators, thereby reducing inflammation. Since A A is 
the substrate for both cyclooxygenases and lipoxyge- 
nases, inhibition of PLA2 will reduce the levels of both 
prostaglandins and leukotrienes. Many current anti-in- 
flammatory drugs, e.g., salicylates, inhibit cyclooxyge- 
nases but not lipoxygenases, so that only prostaglandin 
levels are reduced. 

TP A Inflammation Inhibition Test 

The compounds of Formula (I) have been shown to 
be efficacious in murine models of skin inflammatory 
disease. One such model is the inflammation induced by 
tetradecanoyl phorbol acetate (TPA), modified from 
the method of Kuehl et al., Nature, 1977, 265, 170; and 
Van Arman, Clin. Pharmacol. Then, 1974, 16, 900. The 
TPA model mimics many of the inflammatory change 
which occur in human skin diseases such as psoriasis, 
since elevated levels of inflammatory arachidonic acid 
metabolites are found and an influx of polymorphonu- 
clear leukocytes is observed. The test procedure used to 
evaluate the compounds of Formula (I) is as follows: the 
test compound (100 mg/ear) is applied to both ears of 
mice in an appropriate vehicle, such as acetone, and 
then the inflammatory stimulus (TPA) is applied to the 
right ear. Four hours later, the edema is measured by 
removing standard size discs from the ears using a bi- 
opsy punch. A control group of animals receives TPA 
in vehicle applied to the right ear, and vehicle alone to 
the left ear. The weights of the ear discs are determined, 
and the suppression of swelling observed in animals 
treated with the test compound is determined. Results 
obtained in this model for selected compounds of For- 
mula (I) are shown in Table III. 

TABLE III 



*7c Inhibition of 

Example 

Control Swelling 

7 

21 

21 

31 

37 

20 

52 

40 


"Consisting essentially of* in the present disclosure is 
intended to have its customary meaning; namely, that 
all specified materials and conditions are very important 
in practicing the invention but that unspecified materi- 
als and conditions are not excluded so long as they do 
not prevent the benefits of the invention from being 
realized. 

What is claimed is: 

1. A compound of the formula: 


R-X-(CH 2 )-C- Ar 
O 


(I) 


or a pharmaceutical^ acceptable salt thereof, wherein 
Ar is 


and Z is H, F, CI, Br, OH, — OR 1 , — S(0) m Ri, and 
R 1 is methyl or ethyl, and m is 0 or 2; 
n is 2 to 5; 

X is — S(O)^, and p is 0, 1 or 2; 

R is C6-C25 alkyl, aryl or substituted aryl of the for- 
mula: 
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where W is H, hexafluoroisopropanol, phenyl, 
C1-C14 alkyl, — OR 3 , or — SR 3 , where R 3 is methyl 
or ethyl; or 

R is 2-naphthalenylethyl, dehydroabietyl, 4-methoxy- 

1- naphthalenylmethyl, benzyl, 6-methoxy-2-naph- 
thalenylethyl, 1-naphthalenylethyl, 1-naph- 
thalenylmethyl, benzhydryl. 

3. A compound of claim 2 wherein 
Ar is phenyl, 4-fluorophenyl, 4-methoxyphenyl, or 

10 4-methylthiophenyl; 
n is 2 or 3; 
X is S; 

R is 4-(hexafluoroisopropyl)phenyl, cyclohexane 
methyl, myrtanyl, 2-naphthalenylethyl, 1-naph- 
15 thalenylethyl, 2-methylphenyl, 3-methylphenyI, 
4-methylphenyl, hexyl, heptyl, octyl, decyl, un- 
decyl, dodecylphenyl, tetradecyl, hexyldecyl, oc- 
tadecyl, 4-tert-butylphenyI, 4-n-butylphenyl, 4-n- 
hexylphenyl, 4-decylphenyl, 4dodecylphenyl, 6- 
20 methoxy -2-naphthalenylethyl, 4-methoxy-l -naph- 
tha! enylmethyl, 4-biphenylm ethyl, dehydroabietyl, 

2- (l -adamantyl)ethyl, I -methyl- 1 -( 1 -adaman t yl)- 
methyl. 

4. The compound of claim 1 which is l-(Fluoro- 
25 phenyl)-4-(3-methylphenylthio)-l-butanone. 

5. The compound of claim 1 which is l-(Fluoro- 
phenyl)-4-(4-methy!phenylthio)- 1 -butanone. 

6. A pharmaceutical composition consisting essen- 
tially of a compound of claim 1 in an amount sufficient 

30 to provide anti-infiammatory or anti-allergic effects in a 
mammal suffering from a phospholipase A2-mediated 
condition, and a pharmaceutically acceptable carrier. 

7. A pharmaceutical composition consisting essen- 
tially of a compound of claim 2 in an amount sufficient 

35 to provide anti-inflammatory or anti-allergic effects in a 
mammal suffering from a phospholipase A2-mediated 
condition, and a pharmaceutically acceptable carrier. 

8. A pharmaceutical composition consisting essen- 
tially of a compound of claim 3 in an amount sufficient 

40 to provide anti-inflammatory or anti -allergic effects in a 
mammal suffering from a phospholipase A2-mediated 
condition, and a pharmaceutically acceptable carrier. 

9. A pharmaceutical composition consisting essen- 
tially of the compound of claim 4 in an amount suffi- 

45 cient to provide anti-inflammatory or anti-allergic ef- 
fects in a mammal suffering from a phospholipose A2- 
mediated condition, and a pharmaceutically acceptable 
carrier. 

~ . „ T? r-i ™j not t> 1 j T) 1 10 " A Pharmaceutical composition consisting essen- 

and Z is H, F, CI OH * -OR 1 , -S(0)„R», and R» 50 tially of the compound of claim 5 in an amount suffi- 
is methyl or ethyl, and m is 0 or 2; 
X is — S(Q) P , and p is 0 or 2; 

R is C6-C25 alkyl, aryl or substituted aryl of the for- 



where W is H f F, CI, Br, hexafluoroisopropanol, 
phenyl, Ci-Cig alkyl, — OR 3 , — SR 3 , and R 3 is 
methyl or ethyl; or 
R is benzhydryl, or C7-C25 alkaryl or substituted 
alkaryl where the substitution is on the aromatic 
moiety and is F, CI, Br, OR 3 , S(0) r R 3 , or C1-C10 
alkyl, where R 3 is methyl or ethyl, and r is 0, 1 or 
2; 

provided that: 

a. when X is O, n cannot be 2; 

b. when X is — S(P) P , W cannot be methyl or ethyl; 
and 

c. when R is benzhydryl, Z must be F. 
2. A compound of claim 1 wherein 
Ar is 


mula 



cient to provide anti-inflammatory or anti-allergic ef- 
fects in a mammal suffering from a phospholipase A2- 
mediated condition, and a pharmaceutically acceptable 
carrier. 

55 11. A method of treating inflammatory or allergic 
conditions mediated by phospholipase A2W1 a mammal, 
comprising administering to the mammal a therapeuti- 
cally effective amount of a compound of claim 1. 

12. A method of treating inflammatory or allergic 
60 conditions mediated by phospholipase A2 in a mammal 

comprising administering to the mammal a therapeuti- 
cally effective amount of a compound of claim 2. 

13. A method of treating inflammatory or allergic 
conditions mediated by phospholipase A2 in a mammal 

65 comprising administering to the mammal a therapeuti- 
cally effective amount of a compound of claim 3. 

14. A method of treating inflammatory or allergic 
conditions mediated by phospholipase A2 in a mammal 
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comprising administering to the mammal a therapeuti- 
cally effective amount of the compound of claim 4. 

15. A method of treating inflammatory or allergic 
conditions mediated by phospholipase A2 in a mammal 
comprising administering to the mammal a therapeuti- 
cally effective amount of the compound of claim 5. 
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16. A pharmaceutical composition of claim 6 which is 
formulated for topical administration. 

17. A pharmaceutical composition of claim 7 which is 
formulated for topical administration. 

18. A pharmaceutical composition of claim 8 which is 
formulated for topical administration. 
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